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BASIC-ABSTRACT: 

NOVELTY - An optical-fiber base material is 
immersed in a liquid with refractive index equal 
to that of clad region. A parallel light is 
irradiated to the rotating optical-fiber base 
material from one side of the central axis which 
acts as a rotation axis. The light intensity 
distribution is calculated based on the light 
transmitted and received through the optical-fiber 
base material, to calculate the non- circularity . 

DESCRIPTION - An INDEPENDENT CLAIM is included for 
non-circularity measuring device. 

USE - For measuring non-circularity of core region 
of optical fiber. 

ADVANTAGE - Measures non-circularity of core 
region quickly and easily. 

DESCRIPTION OF DRAWING (S) - The figure shows the 
block diagram of non-circularity measuring device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the core part non-circularity measuring method 

of an optical fiber preform, and its device. 

[0002] 

[Description of the Prior Art]When drawing a line in an optical fiber preform and producing an 
optical fiber, it depends on the non-circularity of the core part of an optical fiber preform, etc. 
for the optical characteristic of the produced optical fiber greatly. For example, if an optical 
fiber is produced from an optical fiber preform with large non-circularity of a core part, the core 
non-circularity of the optical fiber itself will also get worse. Therefore, it had become a situation 
where the polarization-mode-dispersion characteristic of an optical fiber got worse. When the 
polarization-mode-dispersion characteristic got worse, there was a problem that the optical 
transmission of a high bit rate became difficult. In order to reduce the core part non-circularity 
of an optical fiber preform, it is necessary to measure core part non-circularity first. 
[0003] 

[Problem(s) to be Solved by the lnvention]As a method of asking for the core part non- 
circularity of an optical fiber preform, an optical fiber preform is irradiated, the refractive index 
distribution of an optical fiber preform is computed from the result of having observed the light 
which penetrated the optical fiber preform, and there is a method of asking for core part non- 
circularity based on this refractive index distribution. This invention persons found out the 
following problems, as a result of inquiring wholeheartedly about such a method. That is, since 
the irradiated light is refracted on the side of an optical fiber preform, and the boundary 
between a clad part and a core part if an optical fiber preform is irradiated, the image formed of 
the light after a penetration will have a complicated pattern. In order to ask for core part non- 
circularity, predetermined data processing needed to amend the pattern complicated by factors 
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other than a core part non-circle. For that purpose, complicated calculation is required and 
measurement had taken long time. 

[0004]Then, this invention is made in order to solve the above-mentioned problem, and it is a 
thing. 

The purpose is to provide the method of measuring the core part non-circularity of** easily in a 
short time, and its device. 

[0005] 

[Means for Solving the Problem]A core part non-circularity measuring method concerning this 
invention is a core part non-circularity measuring method which measures core part non- 
circularity of an optical fiber preform which has a core part and a clad part, (a) A clad part and 
a refractive index omit, and are and an optical fiber preform is immersed into a fluid, (b) Rotate 
the medial axis for an optical fiber preform immersed into a fluid as the axis of rotation, (c) 
receiving and picturizing light with which irradiated with a parallel beam to the side of an optical 
fiber preform to rotate, and it was irradiated by the side of the (d) optical fiber preform and 
which penetrated an optical fiber preform - (e) -- ask for core part non-circularity based on 
light intensity distribution acquired as a result of the image pick-up 

[0006]According to an above-mentioned method, an optical fiber preform by which core part 
non-circularity should be measured is immersed in a fluid in which the clad part and refractive 
index are almost equal. And an optical fiber preform immersed in the fluid concerned rotates 
the medial axis as the axis of rotation. And a parallel beam is irradiated by the side of this 
optical fiber preform. Since a refractive index of a clad part and a fluid is almost equal, a 
parallel beam which advances so that a clad part may be penetrated goes straight on, without 
being refracted in an interface of a fluid and a clad part. Since a parallel beam which advances 
on the other hand so that a core part may be penetrated has refractive index difference 
between a core part and a clad part, it advances so that it may be refracted and condensed on 
a boundary of these both sides. As a result, light received by light sensing portion will show 
light intensity distribution which contains a bright section and dark space. Since such light 
intensity distribution is formed of light refracted on a boundary between a core part and a clad 
part, it can ask for core part non-circularity based on this light intensity distribution. 
[0007]A core part non-circularity measuring method by this invention, Measure width of a bright 
section produced by light which penetrated a core part in the above-mentioned light intensity 
distribution, set width of this bright section to Y, set this angle of rotation to phi in quest of an 
angle of rotation of a rotating optical fiber preform, and the angle of rotation phi is received in 
the width Y of a bright section, And it can be characterized by presuming core part non- 
circularity based on formula D(%) =(2xB/A) x100 from a result of fitting. [ using formula 
Y=A+Bxsinphi ] If fitting using an upper type is performed to a graph obtained as a result of 
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measurement and the values A and B are calculated, it can ask for core part non-circularity. 
[0008]When receiving and picturizing light which penetrated an optical fiber preform, it is 
suitable if at least 1000 or more pixels are included in a portion which makes it irradiate with 
the light concerned on a pixel side which has two or more pixels, forms a picture of an optical 
fiber preform, and is formed of a core part among pictures on a pixel side. Thereby, a relative 
value of a diameter of a core part can be calculated with sufficient accuracy. 
[0009]Refractive-index dj of the above-mentioned fluid is preferred further again, if a relation 

expressed with 0 <=|(d,-d )/d |<=0.05 is filled to refractive-index d of a clad part. If a refractive 

K K K 



index of a fluid in which an optical fiber preform is made immersed fills such a relation, a 
parallel beam irradiated by optical fiber preform is hardly refracted on a boundary of a fluid and 
a peripheral face of a clad part. 

[001 0]A core part non-circularity device of an optical fiber preform concerning this invention is 
provided with the following. 

A container which is a core part non-circularity measuring device which measures core part 
non-circularity of an optical fiber preform which has a core part and a clad part, and is made to 
immerse an optical fiber preform into an almost equal fluid of the (a) core part and a refractive 
index. 

(b) A maintenance pivot means which holds an optical fiber preform immersed into the above- 
mentioned fluid, and rotates the medial axis for the optical fiber preform concerned as the axis 
of rotation. 

(c) A light source part arranged so that it may irradiate with a parallel beam to the side of an 
optical fiber preform immersed into a fluid, (d) An image pick-up part provided so that light with 
which it was irradiated by the side of an optical fiber preform, and which penetrated an optical 
fiber preform might be received and picturized, and a core part non-circularity test section 
which asks for core part non-circularity based on light intensity distribution acquired by (e) 
image pick-up part as a result of an image pick-up. 

Core part non-circularity of an optical fiber preform can be measured as the above-mentioned 
measuring method could be enforced suitably and mentioned above, when accommodating a 
fluid whose clad part and refractive index of an optical fiber preform are almost equal into the 
above-mentioned container and making an optical fiber preform immersed into this fluid. 
[001 1]When it has a pixel side containing two or more pixels, light which penetrated an optical 
fiber preform is irradiated on a pixel side and a picture of an optical fiber preform is formed, if 
the above-mentioned image pick-up part contains at least 1000 or more pixels in a portion 
formed of a core part among pictures on a pixel side, it is useful. 

[0012]Rotation holding mechanism is further provided with an angle signal outputting part 
which outputs an angle signal including the angle of rotation phi of an optical fiber preform 
which makes it rotate, and a core part non-circularity test section, As opposed to the width Y of 
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a bright section produced by light which penetrated a core part in the angle of rotation phi and 
the above-mentioned light intensity distribution which input an angle signal and are acquired 
from this angle signal, It is suitable, if and core part non-circularity is presumed from a result of 
this fitting based on formula D(%) =(2xB/A) x100. [ using formula Y=A+Bxsinphi ] 
[0013] 

[Embodiment of the lnvention]lt explains referring to drawings for the suitable embodiment of 
the measuring device of the core part non-circularity concerning this invention, and the 
measuring method using this measuring device hereafter. In explanation of a drawing, the 
same numerals are given to the same element and the overlapping explanation is omitted to it. 

[0014]Drawing 1 is a schematic diagram showing the composition of the core part non- 
circularity measuring device by this embodiment. In the figure, the core part non-circularity 
measuring device 1 is provided with the following. 

The container 2 made to immerse a part of optical fiber preform 10 into a fluid. 

The light source part 3 which irradiates with a parallel beam to the side of the optical fiber 

preform 10 immersed in the fluid. 

The image pick-up part 4 which picturizes the light with which it was irradiated by the side of 
the optical fiber preform, and which penetrated the optical fiber preform. 
The maintenance rotary parts 5a and 5b which hold the optical fiber preform 10 and rotate the 
optical fiber preform 10 by setting the axis of rotation as that medial axis, and the core part 
non-circularity test section 6 which searches for the light intensity distribution of the light 
picturized by the image pick-up part 4, and calculates core part non-circularity based on this 
light intensity distribution. 

The optical fiber preform 10, for example The VAD (Vapor phase Axial Deposition) method, 
MCVD (Modified Chemical Vapor Deposition) -- law. It is manufactured from optical fiber 
preform manufacturing methods, such as the OVD (Outside Vapor Deposition) method or the 
rod parakeet lapse method, and has the core part 10a and the clad part 10b. Here, Ge0 2 is 

uniformly added by the core part 10a. The relative index difference [ as opposed to / to light 
with a wavelength of 630 nm / about 1 .46 / the clad part 1 0b of **** and the core part 1 0a in the 
refractive index of the clad part 10b ] delta is about 1%. 

[001 5]The container 2 has the shape of an abbreviated cube where the whole surface was 
opened wide. The opening by which the optical fiber preform 10 is ****(ed) is provided in the 
field of the couple where the container 2 counters. The packing material which consists of a 
material called a Viton (Viton (registered trademark)), for example is formed in the edge of this 
opening. This packing material has moderate elasticity and sticks it with the side of an optical 
fiber preform. Thereby, between an opening and optical fibers is sealed, and the fluid in the 
container 2 is accommodated, without revealing. A packing material is stuck to such an extent 
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that the optical fiber preform 10 can rotate the medial axis as the axis of rotation. When the 
container 2 needs to comprise material which makes the parallel beam emitted from the light 
source part 3, and the light which penetrates the optical fiber preform 10 penetrate, for 
example, comprises silica glass, it is preferred. 

[0016]The light source part 3 has lamps, such as halogen or a xenon lamp, for example. The 
parallel beam R is emitted with this lamp. The light source part 3 may comprise lamps, such as 
halogen or a xenon lamp, and an optical system which has a predetermined lens. These lamps 
and bundle optical fiber may be combined optically, a collimate lens may be attached to the 
end of this optical fiber, and the light source part 3 may be constituted. Parallel Guanghua of 
the light emitted from this lamp is carried out by these composition. The light source part 3 is 
formed so that the side of the optical fiber preform 10 may be countered. When the side of the 
optical fiber preform 10 glares so that the longitudinal direction of the optical fiber preform 10 
and the parallel beam from the light source part 3 may cross at right angles especially, in 
addition, it is desirable. 

[0017]The image pick-up part 4 is arranged so that the optical fiber preform 10 may be located 
between this image pick-up part 4 and light source part 3. The light which was emitted from the 
light source part 3 and penetrated the optical fiber preform 10 by this enters into the image 
pick-up part 4. The light which entered into the image pick-up part 4 is irradiated by the 
imaging surface which the image pick-up part 4 has, and the picture by the light which 
penetrated the optical fiber preform 10 is formed on an imaging surface. The imaging surface 
of the image pick-up part 4 has two or more pixels, and photoelectric conversion is performed 
by each of this pixel. The electrical signal acquired as a result of photoelectric conversion is 
outputted to the below-mentioned core part non-circularity test section 6. It is suitable if the 
CCD camera which has a predetermined lens etc. is specifically used as the image pick-up 
part 4. 

[001 8]lt is desirable when making the picture of an optical fiber preform project on a pixel side, 
and 1000 or more pixels are made to be contained in the portion formed of a core part among 
this image. It becomes possible to ask for the shape of the picture formed by this of the light 
which penetrated the core part 10a with sufficient accuracy. Specifically, about 0.1% of 
accuracy of measurement is realized. What is necessary is just to constitute the image pick-up 
part 4 suitably so that it may have a desired pixel number in order to carry out as [ contain / in 
the image region formed of a core part / 1000 or more pixels ]. The optical system which has a 
predetermined lens is established between the image pick-up part 4 and the optical fiber 
preform 10, and 1000 or more pixels may be made to be contained in the image region formed 
by adjustment of this optical system by a core part. 

[0019]The maintenance rotary part 5a has the holding fixture 51 with which it had [ medial 
axis / the ] the rolling mechanism rotated as the axis of rotation in the optical fiber preform 10. 
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The maintenance rotary part 5a has the angle signal outputting part 52. The angle signal 
outputting part 52 outputs an angle-of-rotation signal including the information about angle of 
rotation of the optical fiber preform 10. This angle-of-rotation signal is inputted into the core 
part non-circularity test section 6 mentioned later. The maintenance rotary part 5b holds the 
optical fiber preform 10. The maintenance rotary part 5b is formed enabling free rotation so 
that the optical fiber preform 10 may rotate the medial axis as the axis of rotation. 
[0020]The core part non-circularity test section 6 inputs an electrical signal including the image 
information from the image pick-up part 4, and the angle-of-rotation signal from the angle 
signal outputting part 52. The core part non-circularity test section 6 computes core part non- 
circularity by performing predetermined data processing based on these signals. As the core 
part non-circularity test section 6, the usual personal computer can be used, for example. 
[0021]Then, how to measure core part non-circularity using the core part non-circularity 
measuring device 1 is explained together with the principle of measurement. First, insert the 
optical fiber preform 10 in the opening of the container 2, the container 2 is made to penetrate, 
and the container 2 is attached to the optical fiber preform 10. Next, the optical fiber preform 
10 to which the container 2 was attached is attached to the holding fixture of the maintenance 
rotary parts 5a and 5b. Continuously, in the container 2, the core part 10a and refractive index 
of the optical fiber preform 10 omit, and are, and a fluid is put in so that the side of the optical 
fiber preform 10 may be immersed thoroughly. Here, the core part 10a and a refractive index 
omit, and are, and when the refractive index of the core part 10a is made into d k and the 

refractive index of a fluid is made into d ( about a fluid, the relation expressed with formula 0 <=| 

(d | -d k )/d k |<=0.05 is filled. It is suitable in it being 0<=|(d | -d k )/d |< |<=0.03 preferably. Silicon 

system oil may be preferred and, specifically, may be water. 

[0022]After putting the inside of the above fluids into the container 2, the optical fiber preform 
10 is rotated with predetermined revolving speed by the maintenance rotary part 5a. And it 
irradiates with a parallel beam from the light source part 3 to the side of the portion immersed 
into the above-mentioned fluid of the rotating optical fiber preform 10. Then, it is made to 
irradiate with the light which penetrated the optical fiber preform 10 on the imaging surface of 
the image pick-up part 4. And an electrical signal including the image information produced by 
the photoelectric conversion by the pixel on an imaging surface is outputted to the core part 
non-circularity test section 6. In the core part non-circularity test section 6, core non-circularity 
is computed based on the electrical signal from the image pick-up part 4, and the angle-of- 
rotation signal from the angle signal outputting part 52. 

[0023]Here, calculation of the core part non-circularity carried out by the core part non- 
circularity test section 6 is explained, referring to drawings. Drawing 2 (a) is a mimetic diagram 
showing signs that the parallel beam irradiated by the optical fiber preform 10 penetrates the 
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optical fiber preform 10. Drawing 2 (b) is a figure showing an example of the image formed in 
the imaging surface of the image pick-up part 4. The parallel beam R is irradiated from the light 
source part 3 to the optical fiber preform 10 as shown in drawing 2 (a). Optical R cb which 

advances so that it may enter into the side of the core part 10a at an angle of predetermined 
among this parallel beam R is refracted according to the refractive index difference of the core 
part 10a and the clad part 10b. As a result of refraction, it turns at transmitted light R so that 

C3 

it may be condensed, optical R kb which advances on the other hand so that the clad part 10b 

may be penetrated -- the refractive index of the fluid F of the circumference of clad part 10b, 
and the clad part 10b -- abbreviation -- since it is equal, it goes straight on, without being 
refracted. That is, optical R which penetrated the clad part 10b continues rectilinear 

K3 

propagation, it advances so that optical R which penetrated the core part 10a may be 

C3 

condensed, and it reaches on the imaging surface S of the image pick-up part 4. As a result, 
the bright section M, dark space and dark space B 2 are formed in stripe shape as shown in 

drawing 2 (b) at the image on the imaging surface S. 

[0024]Since it is formed of the light in which the bright section M penetrated the core part 10a 
as above-mentioned, the relative value of the diameter of the core part 10a can be calculated 
from the width Y of this bright section M. That is, although the width Y of the bright section M is 
not necessarily in agreement with the diameter of the core part 10a, if the physical relationship 
of the light source part 3, the optical fiber preform 10, and the image pick-up part 4 is kept the 
same, change of the diameter of the core part 1 0a can be known by asking for change of the 
width Y. Therefore, it can ask for core part non-circularity from the change. Below, the method 
is explained concretely. 

[0025]The width Y in the arbitrary angle of rotation phi of the optical fiber preform 10 is 
measured rotating the optical fiber preform 10. Based on the result of this measurement, the 
width Y is plotted to the angle of rotation phi, and the graph G shown in drawing 3 is obtained. 
In the case of this measurement, the standard of the angle of rotation phi is good considering 
the angle which could be determined suitably and measured from this standard as angle of 
rotation. When asking for the width Y, the distance between two positions which present 
predetermined light intensity on the boundary of the bright section M and dark space B 1 and 

the boundary of the bright section M and dark space B 2 is found, and it is good considering 

this distance as the width Y. In order to measure the width Y of the bright section M with 
sufficient accuracy, it is necessary to raise the accuracy of measurement in the boundary part 
of the bright section M and dark space B^ and the boundary part of the bright section M and 

dark space B 2 . Therefore, it is desirable when the number or density of a pixel in these two 
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boundary parts is raised. If this invention persons are in at least 1000 or more ranges of the 
bright section M on a pixel side, dark space and dark space B 2 , they consider that the 

number of a pixel is suitable. 

[0026]Each point (black dot) in the graph G is a point which plotted the actually measured 
width Y. Fitting using the formula expressed with Y=A+Bxsinphi to this point. The line L in the 
graph G expresses the approximate line actually obtained by this fitting. The fitting variables A 
and B acquired as a result of this fitting were A= 1.72, and were B= 0.02. From these values, 
core part non-circularity was computed with x(2xB/A) 100=(2x0.02/1.72) x1 00=1. 40 %. 
[0027]As mentioned above, according to the measuring method using the core part non- 
circularity measuring device 1, it prevents refracting the light which penetrates the clad part 
10b by making the optical fiber preform 10 immersed into the fluid F whose clad part 10b and 
refractive index are almost equal. Therefore, only the light which penetrates the core part 10a 
among the lights which penetrate the optical fiber preform 10 will be refracted. As a result, the 
bright section M, dark space B^ and dark space B 2 are formed in the image formed in the 

imaging surface of the image pick-up part 4 of the light which penetrated the core part 10a at 
stripe shape. The relative value of the diameter of the core part 10a can be calculated from the 
width Y of this bright section M. Therefore, it can ask for core part non-circularity by fitting 
[ measuring the width Y, rotating the optical fiber preform 10, acquiring the graph which plotted 
the width Y to the angle of rotation phi, and / the graph / a predetermined formula ]. Since only 
the light which penetrates the core part 10a is made refracted according to the described 
method, the information about the diameter of the core part 10a can be acquired easily. 
Therefore, it can ask for core part non-circularity easily and certainly, without conducting 
complicated analysis. Since it does not depend on complicated analysis, the time which fitting 
etc. take can be shortened. 

[0028]This invention persons adopted an above-mentioned core part non-circularity measuring 
device and a measuring method for the same, and measured core part non-circularity about 
various optical fiber preforms. A line was drawn in the optical fiber preform which measured 
core part non-circularity, the optical fiber was produced, and the polarization mode dispersion 
of the optical fiber was measured. The rocking drawing method proposed by JP,6-171970,A 
and JP,9-243833,A, for example was adopted as production of an optical fiber. This drawing 
method is the method of giving predetermined torsion to the optical fiber concerned by guiding 
an optical fiber with the guide idler which the axis of rotation rocks periodically in the case of 
drawing. The mode coupling between two polarization modes which a glass softened zone is 
twisted compulsorily and intersect perpendicularly mutually in an optical fiber as a result arises 
by giving predetermined torsion to an optical fiber. Therefore, the breadth of the input pulse by 

1/2 

polarization dispersion serves as 1/(4Lh) grade as compared with the optical fiber 
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produced without rocking. Here, L is optical fiber length (m) and h is the number of rotations 
per optical fiber length of 1 m (time/m). 

[0029] Drawing 4 is a graph which shows the relation between the core part non-circularity of 
an optical fiber preform, and the polarization mode dispersion of an optical fiber. As shown in 
the figure, when the core part non-circularity of an optical fiber preform is 1 .0% or less, it turns 

1/2 

out that the optical fiber below suitable polarization-mode-dispersion 0.15 ps/km value for 
mass transmission is obtained. It turns out that clear correlation is between the core part non- 
circularity and the polarization-mode-dispersion value which were measured by the core part 
non-circularity measuring device of the above-mentioned optical fiber preform from the figure. 
Therefore, the core part non-circularity of an optical fiber preform is measured using an above- 
mentioned core part non-circularity measuring device, and if it responds as a result of 
measurement and an optical fiber preform is chosen suitably, the optical fiber which has a 
desired polarization-mode-dispersion value can be produced. That is, after producing an 
optical fiber from two or more optical fiber preforms and measuring polarization mode 
dispersion, compared with the case where the optical fiber which has predetermined 
specification values is chosen, the manufacturing time and manufacture cost of an optical fiber 
can be reduced. And moreover in the core part non-circularity measuring method using the 
above-mentioned core part non-circularity measuring device, it can measure easily in a short 
time as above-mentioned, without needing complicated analysis. From such a point, the effect 
of the core part non-circularity measuring device of an above-mentioned optical fiber preform 
and a measuring method is understood. 

[0030]As mentioned above, although a core part non-circularity measuring device of the optical 
fiber preform which starts this invention using an embodiment, and a measuring method for the 
same were explained, various modification is possible for this invention, without being 
restricted to the above-mentioned embodiment. For example, in the core part non-circularity 
measuring device 1, although it was made to make only the portion of the optical fiber preform 
10 under test immersed into a fluid using the container 2, the container 2 may be replaced and 
the container in which the whole optical fiber preform 10 is made immersed may be used. The 
light source part 3 and the image pick-up part 4 can be formed in the longitudinal direction of 
the optical fiber preform 10 movable. Thereby, core part non-circularity is measured in two or 
more positions in alignment with a longitudinal direction. 

[0031]ln a core part non-circularity measuring device of the core part optical fiber preform 
concerning this invention, and a measuring method for the same, it is suitably applied also to 
the optical fiber preform from which a refractive index changes within a core part. Also in the 
case where a refractive index changes within a core part, since light is refracted according to 
the refractive index difference in the boundary of the peripheral face of a core part, and a clad 
part, it is formed in the image by which the light-and-darkness part based on this refraction was 
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picturized. Therefore, the relative value of the diameter of a core part can be calculated based 
on this light and darkness. 

[0032]ln the above-mentioned embodiment, although the relative value of the diameter of the 
core part 10a was computed using the width Y of the bright section M, the sum total width of 
dark space the bright section M, and dark space B 2 can be used. In the above-mentioned 

embodiment, although fitting using formula Y=A+Bxsinphi, the formula used for fitting may be 
changed suitably. It may ask for core part non-circularity based on the maximum and the 
minimum of the width Y of the bright section M which were measured further again while 
rotating the optical fiber preform 10. 
[0033] 

[Effect of the lnvention]As explained above, according to the core part non-circularity 
measuring method and measuring device concerning this invention, the method of measuring 
core part non-circularity easily in a short time and its device are provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt is a core part non-circularity measuring method which measures core part non- 
circularity of an optical fiber preform which has a core part and a clad part, Said clad part and a 
refractive index omit, and are, and said optical fiber preform is immersed into a fluid, The 
medial axis is rotated for an optical fiber preform immersed into said fluid as the axis of 
rotation, A core part non-circularity measuring method asking for core part non-circularity 
based on light intensity distribution which received and picturized light with which irradiated 
with a parallel beam to the side of said optical fiber preform to rotate, and it was irradiated by 
the side of said optical fiber preform, and which penetrated said optical fiber preform, and was 
acquired as a result of the image pick-up. 

[Claim 2]Measure width of a bright section produced by light which penetrated said core part in 
said light intensity distribution, set width of this bright section to Y, set this angle of rotation to 
phi in quest of an angle of rotation of said rotating optical fiber preform, and said angle of 
rotation phi is received in the width Y of said bright section, The core part non-circularity 
measuring method according to claim 1 which and is characterized by presuming core part 
non-circularity based on formula D(%) =(2xB/A) x100 from a result of fitting. [ using formula 
Y=A+Bxsinphi ] 

[Claim 3]When receiving and picturizing light which penetrated said optical fiber preform, make 
it irradiate with the light concerned on a pixel side which has two or more pixels, and a picture 
of said optical fiber preform is formed, The core part non-circularity measuring method 
according to claim 1 including said at least 1000 or more pixels in a portion formed of said core 
part among said pictures on said pixel side. 

[Claim 4]The core part non-circularity measuring method according to claim 1, wherein 
refractive-index dj of said fluid fills a relation expressed with 0 <=|(d | -d k )/d k |<=0.05 to refractive- 
index d. of said clad part. 
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[Claim 5]A core part non-circularity measuring device which measures core part non-circularity 
of an optical fiber preform which has a core part and a clad part, comprising: 
A container made to immerse said optical fiber preform into an almost equal fluid of said core 
part and a refractive index. 

A maintenance pivot means which holds an optical fiber preform immersed into said fluid, and 
rotates the medial axis for the optical fiber preform concerned as the axis of rotation. 
A light source part arranged so that it may irradiate with a parallel beam to the side of an 
optical fiber preform immersed into said fluid. 

An image pick-up part provided so that light with which it was irradiated by the side of said 
optical fiber preform, and which penetrated said optical fiber preform might be received and 
picturized, and a core part non-circularity test section which asks for core part non-circularity 
based on light intensity distribution acquired by said image pick-up part as a result of an image 
pick-up. 

[Claim 6]When said image pick-up part has a pixel side containing two or more pixels, light 
which penetrated said optical fiber preform is irradiated on said pixel side and a picture of said 
optical fiber preform is formed, The core part non-circularity measuring device according to 
claim 5 by which said at least 1000 or more pixels being included in a portion formed of said 
core part among said pictures on said pixel side. 

[Claim 7]Said rotation holding mechanism is further provided with an angle signal outputting 
part which outputs an angle signal including the angle of rotation phi of said optical fiber 
preform which makes it rotate, and said core part non-circularity test section, As opposed to 
the width Y of a bright section produced by said angle of rotation phi which inputs said angle 
signal and is acquired from this angle signal, and light which penetrated said core part in said 
light intensity distribution, The core part non-circularity measuring device according to claim 5 
which and is characterized by presuming core part non-circularity based on formula D(%) = 
(2xB/A) x100 from a result of this fitting. [ using formula Y=A+Bxsinphi ] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing IjDrawmg 1 is a schematic diagram showing the composition of the core part non- 
circularity measuring device by this embodiment. 

[Drawing 2] Drawing 2 (a) is a mimetic diagram showing signs that the parallel beam irradiated 
by the optical fiber preform penetrates an optical fiber preform. Drawing 2 (b) is a figure 
showing an example of the image formed in the acceptance surface of a light sensing portion. 
[Drawing 3] Drawing 3 is the graph which plotted the width Y of the bright section to the angle 
of rotation phi. 

[Drawing 4]Drawing 4 is a graph which shows the relation between the core part non-circularity 
of an optical fiber preform, and the polarization mode dispersion of an optical fiber. 
[Description of Notations] 

1 [ -- A light sensing portion, 5a 5b / -- A maintenance rotary part, 6 / -- A core part non- 
circularity test section, 10 / -- An optical fiber preform, B 1 B 2 / -- Dark space, M / -- A bright 

section, R / -- A parallel beam, S / -- Acceptance surface. ] -- A core part non-circularity 
measuring device, 2 -- A container, 3 -- A light source part, 4 
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[Drawing 2] 
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[Drawing 3] 
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